Chemerin Regulates Crosstalk Between Adipocytes and Vascular Cells Through Nox.
Adipocytes produce adipokines, including chemerin, a chemoattractant that mediates effects through its ChemR23 receptor. Chemerin has been linked to endothelial dysfunction and vascular injury in pathological conditions, such as obesity, diabetes mellitus, and hypertension. Molecular mechanisms underlying this are elusive. Here we assessed whether chemerin through redox-sensitive signaling influences molecular processes associated with vascular growth, apoptosis, and inflammation. Human microvascular endothelial cells and vascular smooth muscle cells were stimulated with chemerin (50 ng/mL). Chemerin increased generation of reactive oxygen species and phosphorylation of mitogen-activated protein kinases, effects that were inhibited by ML171, GKT137831 (Nox inhibitors), and N-acetylcysteine (reactive oxygen species scavenger). Chemerin increased mRNA expression of proinflammatory mediators in vascular cells and increased monocyte-to-endothelial cell attachment. In human vascular smooth muscle cells, chemerin induced phosphorylation of mitogen-activated protein kinases and stimulated proliferation (increased proliferating cell nuclear antigen expression [proliferation marker] and BrdU incorporation [proliferation assay]). Chemerin decreased phosphatidylinositol 3-kinase/protein kinase B activation and increased TUNEL-positive human vascular smooth muscle cells. In human microvascular endothelial cells, chemerin reduced endothelial nitric oxide synthase activity and nitric oxide production. Adipocyte-conditioned medium from obese/diabetic mice (db/db), which have elevated chemerin levels, increased reactive oxygen species generation in vascular smooth muscle cells, whereas adipocyte-conditioned medium from control mice had no effect. Chemerin actions were blocked by CCX 832, a ChemR23 inhibitor. Our data demonstrate that chemerin, through Nox activation and redox-sensitive mitogen-activated protein kinases signaling, exerts proapoptotic, proinflammatory, and proliferative effects in human vascular cells. These findings elucidate some molecular mechanisms through chemerin, which is increased in obesity, whereby adipocytes may influence vascular function. We identify chemerin as a novel vasoactive adipokine, which may be important in obesity-related vascular injury.